1. Program aim and description.

Mechatronics Engineering Program, started in Spring 2014, combines the principles of mechanical,
computer, electrical, and control engineering into a unified whole. Mechatronics engineers design
everything from smart-phones, cars, robots, medical imaging devices and manufacturing tools, to the
International Space Station. They also help form a bridge of communication between the different
disciplines. The fusion of the various disciplines in mechatronics breaks down the artificial barriers
between the separate disciplines.

The program’s curriculum is focused in providing a strong foundation on the fundamentals of the
engineering design process complemented with a strong technical competency. The program will
provide four different fields in which the students in this program can specialize in. These four fields
are: Autotronics, Bio-Mechatronics, Industrial Automation, and Nano-Mechatronics.

Then the main aims and specific objectives of the mechatronics and automation Program at the Faculty
of Engineering in Ain Shams University are:

PA 1- use of mathematics, physical science and systems analysis tools in components and
system design.

PA 2- learn engineering sciences and demonstrate the application of this knowledge to
electro-mechanical systems.

PA 3- solve problems in the areas of integrated mechanics, electronics, computers and
software systems.

PA 4- analyze and investigate the inter-disciplinary characteristics of mechanical, electrical
and hydraulic systems.

PA5- have wide choices leading to specialization in mechanics, electronics, design,
computer software or other areas.

PA 6- The engineers graduating with autotronics major are familiar with current best practice
in the automotive engineering.

PA7- The engineers graduating with autotronics major possess the necessary skills to
analyze and investigate the mechanical and electrical systems applied in automotive
engineering.

PA 8- The engineers graduating with bio-mechatronics major, identify the basic knowledge
and fundamentals of biomedical engineering and its applications.

PA 9- The engineers graduating with bio-mechatronics major, establish a competence and
insight into multidisciplinary fields of biomedical and their application in
mechatronics and bionics.

PA 10- The engineers graduating with bio-mechatronics major, appreciate the most important
types of health impairment, their causes, their medical background, and their effects
on individuals and the society.
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2. Program Career Prospects:
The graduate of the program is expected to get a job in one of the following positions:

. Automobiles Industry

. Robotics Industry

. Automation

. Oil Industry

. System design

. Embedded system

. Bionics system design

. Sales engineer for robotics and automation
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3. Study Plan
Code Course Title Credits and SWL Contact Hours Pre-
CH|ECTS | SWL | Lec | Tut [ Lab | TT | requisites
Semester 1
PHMO012 | Mathematics (1) 3 5 125 | 3 2 0 | 5 | Eng/Math
PHMO021 | Vibration and Waves 3 5 125 | 3 1 1 5 | Eng/Math
PHMO31 | Statics 3 5 125 | 2 2 1 | 5 | Eng/Math
MDPO011 | Engineering Drawing 3 6 150 | 1 3 2 |6
PHMO041 | Engineering Chemistry 3 5 125 | 2 1 2 |5 Eng
CSEO31 |Computingin Engineering 2 4 100 | 2 0 0|2
Total 17| 30 | 750 | 13 | 9 6 |28
Semester 2
PHMO013 | Mathematics (2) 3 5 125 | 3 2 0 | 5| PHMO12
PHMO22 | Electricity and Magnetism 3 5 125 | 3 1 11]5
PHMO032 | Dynamics 3 5 125 | 2 2 1 |5 | PHM031
CEPO11 |Projection and Engineering Graphics 3 6 150 | 1 3 2 |6
MDPO081 | Production Engineering 3 5 125 | 2 0 3 5 Eng
ENGO011 |Fundamentals of Engineering 2 4 100 | 2 1 0|3
Total 17| 30 | 750 | 13 | 9 7 |29
Semester 3
EPM116 |Electrical Circuits and Machines 4 6 150 | 3 2 1|6
PHM112 | Differential Equations and Numerical Analysis 4 6 150 | 3 2 0 |5
PHM111 | Probability and Statistics 2 4 100 | 2 1 1|4
MDP151 |Structures and properties of materials 2 4 100 | 2 1 1 | 4 | PHMO41
MDP183 | Manufacturing Technologies 4 6 150 | 3 2 2 |7
PHM131 |Rigid Body Dynamics 2 4 100 | 2 1 1 | 4| PHMO32
Total 18| 30 | 750 | 15 | 9 6 |30
Semester 4
MDP232 |Industrial Project Management 2 4 100 | 2 1 0|3
ECE215 |Introduction to Electronics 2 4 100 | 2 1 11]4
MEP214 | Thermal Power Engineering 3 6 150 | 2 2 1|5
MDP111 | Mechanical Engineering Drawing 3 5 125 | 1 3 2 | 6 | MDP0O11
CSE131 |Computer Programming 3 6 150 | 3 0 2 |5
MDP212 | Mechanics of Machines 4 6 150 | 2 3 1 | 5| PHM131
Total 17| 31 (775 | 12 | 10 7 |28
Semester 5
CSE111 |Logic Design 3 5 125 | 3 1 115
MEP222 |Introduction to Fluid Mechanics 3 5 125 | 3 1 11]5
MCT231 | Engineering Measurements 3 5 125 | 2 2 1 |5 | PHM111
. . MDP111
MDP112 | Machine Construction 3 5 125 | 2 2 0|4 PHMO31
MCT233 | Dynamic Modeling and Simulation 3 6 150 | 2 2 1 | 5| PHM131
MCT131 |Introduction to Mechatronics 3 5 125 | 2 1 2 |5




Total 18] 31 | 775 |15 8 | 6 |29]

Code Course Title Credits and SWL Contact Hours Pre-
CH| ECTS | SWL | Lec | Tut | Lab | TT | requisites
Semester 6
MDP211 | Machine Elements Design 4 8 200 | 3 2 2 | 7 | MDP112
MCT232 |Industrial Electronics 3 5 125 | 2 2 1|5 ECE215
ASU112 |Report Writing & Communication skills 3 4 100 | 2 2 0|4
MDP231 | Engineering Economy 2 4 100 | 2 1 0|3
MCT211 | Automatic Control 3 5 125 | 3 1 1 | 5| MCT233
EPM353 | Power electronics and motor drives 3 5 125 | 2 2 1|5
Total 18| 31 | 775 |15 | 9 5 129
Semester 7
MCT341 |Introduction to Autotronics 2 4 100 | 2 1 1 |4 | MCT131
CSE211 |Introduction to Embedded Systems 3 5 125 | 2 2 2 | 6
MCT342 |Introduction to Nano-Mechatronics 2 4 100 | 2 1 1 | 4| MCT131
MCT343 |Introduction to Bio-Mechatronics 2 4 100 | 2 1 1 | 4| MCT131
MCT311 |Hydraulic and pneumatic control 3 5 125 | 3 1 1 | 5| MEP222
ASU324 | Marketing 2 2 50 2 0 0|2
MCT331 | Design of Mechatronic Systems (1) 3 6 150 | 1 1 3 |5 MCT131
MCT233
Total 17| 30 | 725 | 14 | 7 9 |30
Semester 8
MCT312 |Industrial Automation 3 5 125 | 2 1 1 | 4| MCT211
MCT332 | Design of Mechatronic Systems (2) 3 7 150 | 1 0 3 | 4| MCT331
CSE411 |Real-Time and Embedded Systems Design 3 5 125 | 2 0 2 | 4| CSE211
Mechatronics & Automation Elective (1) 3 5 125 | 3 1 1|5
Mechatronics & Automation Elective (2) 3 5 125 | 3 1 1|5
MCT344 |Industrial Robotics 3 5 125 | 2 2 1 | 5| MDP212
Total 18| 32 | 775 | 13 5 9 |27
Semester 9
MCT431 Industrial Communications and Networks 3 5 125 | 2 ) 115
Systems
CSE483 | Computer Vision 3 5 125 | 3 1 1|5
MCT491 | Mechatronics Graduation Project (1) 3 7 175 | 0 0 5 | 5| MCT332
ASU321 |Innovation and Entrepreneurship 2 2 50 2 1 0|2
Mechatronics & Automation Elective (3) 3 3 125 | 3 1 1|5
CSE473 | Computational Intelligence 2 4 1100 | 2 1 1|4
Total 16| 26 | 700 | 12 | 6 9 |26
Semester 10
MCT492 | Mechatronics Graduation Project (2) 3 7 175 | 0 0 5 | 5| MCT491
Mechatronics & Automation Elective (4) 3 3 125 | 3 1 1|5
Mechatronics & Automation Elective (5) 2 4 100 | 2 1 1|4
ASU331 |Human Resource Management 2 2 50 2 0 0|2
ASU113 | Professional Ethics and Legislations 3 4 100 | 2 2 0|4
ASU114 |Selected Topics in Contemporary Issues 2 2 50 2 0 0|2
Total 15| 22 | 600 | 12 | 4 8 |24




